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SYNOPSIS 

A» aadydcal study was ssssss" 

sgs&sjs£i Vrr 1 ? 

the twirSl vehicle/propulsion system such as PgS ^JSS* , f^ ^d utiliLu the 

hss 

SSliTeffea'o^cg additional injected fuel with the secondary air on thrust 
augmentation. 

Ideal flow analyses has* on invtajd ^ 

t<x& 

the flight speed rang e Q»ftdiO»»» mf^^Tswn&iy inlet area of 80 sq ft with 

SSSst was traded against increa^ejector ^SScfc rite, ^G^Lm-OffwSght 

payload increase xn excess of 27% with NLS fixed _,-nectivelv t constant 

felt S&SKft&w ,™L! 9 a & "fefcHEs 

the ejector/rocket system determined for operation without any • j would be 

on calculated sensitivities to engine parameters, an increase <*•*»“ navload increase for 
required for an engine without after-burning to obtain the same (27%) payload 

NLS. 

The performance beneflut and incrasj ; 

ejector was to be used as an 

extension erf die rocket engine nozzle beyond Mach 2. 

This substantial improvement in performance (thrust and Isp) indica te s that mi 

MOTulSon system should be considered as candidate ^ 

Orbit application. The SSTO configuration greatly improves the launch operability o tfte 

boosters by reducing the number of systems and interfaces. 
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ASSESS EFFECTIVENESS OF ROCKET ENGINE 
NOZZLE AFTERBURNING CONCEPT 


• EJECTOR/ROCKET COMBINED CYCLE ... SUPERSONIC 
COMBUSTION 

• DEFINE FIXED EJECTOR GEOMETRY FOR MACH 0 TO 2 


. DETERMINE EJECTOR THRUST & ALS ENGINE THRUST 
AUGMENTATION 

. ESTIMATE SIZE AND WEIGHT 


• IMPACT OF EJECTOR DESIGN ON OVERALL MISSION 
PERFORMANCE .. ALS TYPE VEHICLE & TRAJECTORY 


ROCKET ENGINE NOZZLE AFTER-BURNING CONCEPT 


EJECTOR 
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AUGMENTATION de termi ned by i : d . 
INTEGRAL METHOD 


. COMPLETE MIXING WITH EQUILIBRIUM CHEMISTRY USED 
FOR THRUST CALCULATIONS 


^ g h m s« n sj 

AND KINETICS LOSSES 

INLET KINETIC ENERGY LOSSES INCLUDED 


phdkfd SECONDARY FLOW (M=0.9) AT SUBSONIC FLIGHT 

regime and ram compression to subsonic inlet 

FLOW AT FLIGHT M=2 


Aimmentation VS Elector Area Ratio 



8-3 



Flight Marh 


2.S 


ALS PAYLOAD WITH EJECTORS ON STMEs 

7/3 STMEs IN DOOSTER/CORE 
ONE CORE ENGINE OUT 
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EJECTOR INLET AREA, FT“2 




Note: A»=60 lt"2, Af*i=1.63. B«f p/L=H0klb 
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% payload Inc % GLOW rod % prop, wt rod 

Nolo: At =80 N**2, ARojsi.63, w/o added fuel, ref. P/L = i20klbs 








QittN iFirANT IDEAL THRUST GAIN WITH 
“ EJECTOR/ROCKET 


. SIGNIFICANT POTENTIAL 
AIR AUGMENTATION OF 


Isp INCREASE POSSIBLE WITH 
CONVENTIONAL ROCKET ENGINES 


. FOR BASELINE VEHICLE AND TRAJECTORY 
. in excess of 27% payload Increase w/o added fuel 

. 30% payload Increase with Injection of additional fuel ... higher with optimum 
geometry/trajectory 


. UTILIZATION OF EJECTOR AS NOZZLE EXTENSION COULD 
INCREASE PAYLOAD IN EXCESS OF 50% 

. POSSIBILITY OF ELIMINATING A STAGE OR NUMBER OF 
ENGINES 


EFFORTS REQUIRED TO ADDRESS MAJOR 
; ISSUES 


• EFFECT OF MIXING ON AUGMENTATION, USE OF MIXING 
AIDS ... EJECTOR LENGTH 

. INLET FLOW / PUMPING CAPABILITY 

. ENGINE/VEHICLE INTEGRATION 

. VARIABLE GEOMETRY EJECTOR 
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brief introduction 

R. Rhodes 
NASA KSC 


(Paper Not Received in Time for Printing) 
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